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GH2]UIHILL

CH2I' HILL

727 North First St eet

Suite 400

St Louis, MO

63102-2542

Tel 314.421.0900

Fax 314.421.3927

October 25,2001

Thomas S. Sanicola
Modine Manufacturing Company
1500 DeKoven Avenue
Racine, WI 53403

Subject Well Abandonment Summary - Monitoring Wells tvIW-3 and MW-4, Modine
Manufacfuring Company, Camdenton, Missouri

Dear Tom:

CH2M HILL is pleased to submit the WelI Abandonment Summary - Monitoring Wells
IvIW-3 and MW-4. Please find one copy of the technical memorandum enclosed.

Please call me at31,4.421.-0900 ext. 265 with any questions you may have. It has been a
pleasure working with you.

Sincerely,

CH2M HILL

ill*r,9,6a",*
Daniel]. Price, R.G. Da
Project Manager

{a(
n Price

c: Bob King - Modine Manufacturing Company
Steven Poplawski - Bryan Cave LLP
Christine M. Kump - Missouri Department of Natural Resources
David Garrett - EPA Region VII
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TECHNICAL MEMORANDUM GH2]UIHILL

Modine Manufacturing Company - Camdentorl MO
Well Abandonment Summary - Monitoring Wells
MW-3 and MW- 
PREPARED FOR:

PREPARED BY:

COPIES:

DATE:

Missouri Department of Nafural Resources

Dan Price - CH2M HILL
Anne Bartin - CH2M HILL

Tom Sanicola - Modine Manufacturing Company
Bob King - Modine Manufacturing Company

October 25,2001,

CH2M HILL is submitting this Technical Memorandlun on behalf of Modine Manufacturing
Company (Modine). The purpose of the submittal is to summarize the work conducted in
abandoning two monitoring wells, lvIW-3 and MW-4, during the week of October L, 200L at
Modine's facility located in Camdenton, Missouri.

lntroduction
During an investigation required by Missouri Department of Natural Resources (MDNR) in
L995, monitoring wells MW-3 and MW-4 were installed at the Modine site in Camdenton,
Missouri. Monitoring well MW-3 was completed at a total depth of.167 feet below top of
casing and monitoring well IvIW-4 was completed at a total depth of 158 feet below top of
casing. Both wells were installed on the west side of the property. In February L997,
monitoring wells MW-3 and IvIW-4 were deepened at the request of the MDNR due to MW-
4 being dry during two consecutive monitoring events in August and December 1996.
Monitoring wells MW-3 and IvIW-4 were deepened to depths of approximately 175 feet
below top of casing and 195 feet below top of casing, respectively. Monitoring well MW-3
was completed above grade and monitoring well MW-4 was completed flush with the
surrounding ground surface.

In 2000, a remedial investigation (RI) of the former Hulett Lagoon was conducted (SECO&
April200t). The RI consisted of the collection of additional soil samples at the former lagoon
and installation of eight additional monitoring wells. The findings of the investigation
indicated the presence of a zone of less permeability; an "inhibiting zotte" that may in some
areas create a separate "perched" groundwater zone and a deeper groundwater zone. \Alhen
wells MW-3 and MW-4 were deepened in L997, they may have bridged the less permeable
"inhibiting zone" and allowed groundwater (whenpresent) above this zone to migrate to
the deeper zone.
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Objective
The objective of the well abandonment activities was to properly abandon monitoring wells
IvtW-3 and MW-4 to remove the potential for shallow groundwater migration through the
less permeable "inhibiting zone."

Well Abandonment Activities
The well abandonment activities were conducted by drillers from Roberts Environmental
Drilling, Inc. that hold Missouri Well Drillers and Pump Installers Permits, issued by the
MDNR Division of Geology and Land Survey (DGLS). A representative from CH2M HILL
provided oversite of the well abandonment activities. In addition, a representative from the
DGLS was onsite to observe the well abandonment activities. Abandonment of monitoring
wells MW-3 and MW-4 was conducted in accordance with Missouri Well Construction
Rules,10 CSR 23-4andis detailed in the following paragraphs.

Monitoring Well 3

Well abandonment activities began with the removal of the above ground well protector
from MW-3. The einch open bedrock hole portion of the well was grouted with a high
solids bentonite grout from total depth to a depth at the base of the steel casing, which
extended to a depth of 63 feet below ground surface (bgs). After the grout was allowed to
cure for a minimum of 24 hours, the steel casing was overdrilled to a refusa1 depth of 12 feet
bgs using an eight 1/+-inchinside diameter hollow-stem auger. CH2M HILL subcontractors
made multiple unsuccessful attempts to remove the steel casing from the hole. As a result,
the top three feet of steel casing was cut off in accordance with Missouri Well Construction
Rules. The MDNR project manager approved the well abandonment procedural change
and the representative from DGLS onsite concurred with the decision. The remaining steel
casing was left in place and the 12t -nchdiameter auger hole and casing was grouted with
high solids bentonite grout from the cased depth to the surface using a tremie pipe. After
the grout was allowed to settle, soil was placed in the upper two feet of the borehole and
compacted to bring the surface back to grade.

Soil cuttings retrieved during abandonment activities were stockpiled on plastic sheeting,
screened using a photoionization detector (PID), and covered with a tarp. PID readings
indicated the soil was not impacted and, therefore, the soil cuttings were used to restore the
site to its original condition.

Monitoring Well 4

WelI abandonment activities began with removal of the flush mount well protector from
lvIW-4. The &inch open bedrock hole portion of the well was grouted with a high solids
bentonite grout from total depth to a depth at the base of the steel casing. The steel casing
extended to a depth of 43 feet bgs in lvIW-4. After the grout was allowed to cure for a
minimum of 24 hours, the steel casing was overdrilled to a refusal depth of 20 feet bgs using
an eight Y+-inchinside diameter hollow-stem auger. CH2M HILL subcontractors made
multiple unsuccessful attempts to remove the steel casing from the hole. As a result, the top
three feet of steel casing was cut off in accordance with Missouri Well Construction Rules.
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The MDNR project rranager approved the well abandonment procedural change and the
representative from DGLS onsite concurred with the decision. The remaining steel casing
was left in place and the l2rr-nch diameter auger hole and casing was grouted with high
solids bentonite grout from the cased depth to the surface using a tremie pipe. After the
borehole was grouted, concrete was placed in the upper two feet of the borehole and
compacted to bring the surface back to grade. The surface around MW-4 was further
repaired with cold patdr asphalt.

Soil cuttings retrieved during abandonment activities at MW-4 were screened with the PID
meter and placed in three S5-gallon drums for future characterization and placement with
the soil excavated as part of the Corrective Action work currently being conducted on-site.
PID readings indicated the soil was not impacted.

Documentation

Field documentation of well abandonment activities was recorded in a logbook designated
for the project. Photographs were taken during the well abandonment for documentation
purposes and are provided in Attachment L.

The drilling subcontractor has submitted an Abandonment Registration Record for each
well to the MDNR Division of Geology and Land Survey (DGLS), in accordance with
Missouri Well Construction Rules which requires submittal within 60 days of the
completion of plugging activities. A copy of the reports is provided in Attachment 2.
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Attachment 1 - Photographs
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Removal of above ground well protector from monitoring well MW-3 (facing east).

Overdrilling monitoring well IVIW-3 using an 8 Yr-inch inside diameter hollow-stem auger
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Steel casing of monitoring well MW-3 cut three feet below ground surface.

o

Grouting monitoring well MW-3 with high solids bentonite slurry using hemie pipe
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Overdrilling monitoring well MW-4 using alrr9l/*imchinside diameter hollow-stem auger.

o

Steel casing of monitoring well MW-4 cut three feet below ground surface.
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Surface restoration using cold asphalt patch at former monitoring well MW-4.

o
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Attachment 2 - Abandonment Registration
Records
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